$ Not analysed in cell line.
after means number of sugars in the glycolipid. 
Gal(al-4)Gal
The disaccharide Gal(al-4)Gal, being the probable receptor for P-fimbriated E. coli causing urinary tract infection in man, may be placed in terminal or internal position as shown in this  Table of Leffler & Svanborg Eden, 1980) has been further studied using a series of glycolipids of human and animal origin for the assignment of specificity. Apparently, the bacteria bind to a terminal as well as an internal disaccharide as summarized in Table 2 . As the receptor disaccharide is a specific part of the blood group P system, it was of interest that of 36 children with recurrent urinary tract infection and without apparent anatomical defects, all but one were of blood group PI compared to 75% P I among healthy controls (Lomberg et al., 1981;  H. Lomberg , 1982) . There was no effect of a-mannoside.
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Enzymic basis for the modulation of cell-surface carbohydrates in lectin-resistant melanoma cells J. Finne' discussed his collaborative studies with J.-P. Prieels using a mouse melanoma system to illustrate how the levels of a glycosyltransferase may regulate the carbohydrate structures produced and how these serve for receptors for lectins and antibodies. One approach to study how the expression of specific cell surface carbohydrate structures is regulated is to isolate lectin-resistant cell mutants. Such cells have in several cases been shown to have altered cell surface carbohydrates (Stanley, 1980) . The advantage of the use of such mutants is that, in the ideal case, the difference between the wild-type and mutant cells could be due to a single mutational event.
Changes in carbohydrate structures on the N-glycosidically bound glycans of mutant cells resistant to the wheat-germ agglutinin
By the use of wheat-germ agglutinin, mutant clones were isolated from B16 mouse melanoma cells which were resistant to Department of Medical Chemistry, University of Helsinki, SF 001 70 Helsinki 17, Finland. the toxic effect of this lectin. Structural analysis of the glycoproteins of these cells indicated that the N-glycosidically bound glycans contained a high proportion of the sugar sequence Fuc(al-3)[(Gal(/31-4)1GlcNAc-which was hardly detectable in the parent cell line (Finne et al., 1980) . Concomitantly there was a corresponding decrease in (a2-3)-bound sialic acid in the same carbohydrate chains. Several other changes such as an increase in cell adhesion and a decrease in metastatis were also observed (Tao & Burger, 1977) .
Changes in fucosyltransferase levels in wheat-germ-agglutinin-resistant cells
In order to study the relationships of the pleiotrophic changes, independently selected new mutants as well as revertant cells were isolated (Finne et al., 1982) . Analysis of the properties of the different cell lines indicated that the wheat-germ agglutininresistant phenotype was always associated with increased sensitivity to the fucose-binding lectin from Lotus fetragonolobus as well as a decreased sialic acid content of the cellular glycoproteins. Table 1 ). The decrease on the sialic acid content was therefore most likely due to competition of the sialyl-and fucosyltransferases for the same N-acetyl-lactosamine acceptor structure. The findings demonstrate that the glycosylation changes of lectin-resistant cells may not only be caused by blocked glycosylation reactions but also by increased glycosylation. Furthermore, a change in one enzyme activity may not only induce changes in the specific product of the enzymic reaction, but could also induce unexpected secondary changes by indirect mechanisms.
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Mutant cells with high levels of N-acetylglucosaminide(a1-3)-fucosy[ transferase react with monoclonal antibody, anti-
In immunofluorescence studies the mutant melanoma cells were found to express strongly at their sunace trie embryonic SSEA-I antigen, whereas little fluorescence was observed in the parent or revertant cells (J. Finne, J. Pennington & T. Feizi,
SSEA-I
unpublished work) (Table 1 ). This indicates that the expression of this antigen may be regulated by the presence or absence of N-acetylglucosaminide(al-3)-fucosyltransferase.
Moreover, since no Ii-like structures could be detected in the cells either by chemical or immunological methods, it seems that the presence of these structures is not a prerequisite for the expression of the SSEA-1 antigen on the cell surface.
Lectin-resistant mutants as models in the study of direrentiation antigen
The Fuc(al-3)[Gal(B1-4)1GlcNAc-structure is not only present in embryonic cells but may also be found in the adult animal. Chemical analysis of different tissues of the rat indicates a high proportion of this sequence in brain glycoproteins, whereas only low amounts are present in liver, kidney or plasma glycoproteins (Finne & Krusius, 1979) . In accordance with this, a high activity of the corresponding fucosyltransferase was observed in mouse brain, whereas the liver contained a considerably lower level of activity (J. Whether the high fucosyltransferase activity in the mutant melanoma cells could be related to further differentiation of these neural crest-derived cells in the direction of brain cells, or to dedifferentiation towards the embryonal stage, is not known. However, the mutant-revertant cell family should offer a useful tool in the study of molecular mechanisms and biological consequences of changed glycosylation of cell surface carbohydrates. Sialic acids occur in the evolution of animals from Echinodermata onwards. They have also been found in some protozoan, bacterial and viral species (Schauer, 1982; Corfield & Schauer, 1982~) .
The 30 derivatives of neuraminic acid
Sialic acids represent a group of 30 derivatives of neuraminic acid, with different substituents at the amino residue and the hydroxy groups of C-4, C-7, C-8 and C-9. Acetyl and glycoloyl residues have been found as substituents of the amino group and acetyl, lactoyl, methyl, sulphate and phosphate residues have been found as substituents of the hydroxyl groups (Schauer, 1982; Corfield & Schauer, 1982a) . The most frequently occurring sialic acid is N-acetylneuraminic acid, followed by N-glycoloylneuraminic acid and N-acetyl-9-0-acetylneuraminic acid. Some of the sialic acid derivatives are unsaturated with a double bond between C-2 and C-3. In Fig. 1 the structures of the 26 known, saturated sialic acids are shown. They occur in oligosaccharides, polysaccharides, glycoproteins and gangliosides in different a-glycosidic linkages to other sugars, as is shown in Fig. 2 . The sialic acids are usually located in terminal position of oligosaccharide chains and thus on the outermost region of the cell surface. As indicated in Fig. 2 , sialic acids may also occur within carbohydrate chains or as a branch.
The distribution of the different sialic acids is species-and tissue-specific, bovine submandibular gland exhibiting the greatest variety of sialic acids (Schauer, 1982; Corfield & Schauer, 1982a) . Strikingly, sialic acids of erythrocyte membranes are 0-acetylated in most animal species investigated.
The biosynthesis of sialic acids is extensively described (Schauer, 1982; Corfield & Schauer, 19826) . Of special interest are a specific mono-oxygenase (EC 1.14.99.18) and two 0-acetyltransferases (EC 2.3.1.44 and 45), which are responsible for the formation of N-glycoloylneuraminic acid and different 0-acetylated sialic acids.
Biological roles and antigenicities of sialic acids
With regards to the significance of these sialic acid modifications the following facts are known or may be assumed.
1. Sialic acid substituents have a regulatory role in the metabolism of sialic acids. For example, they influence strongly the catabolic reactions; N-glycoloyl-and the different 0-acetyl groups reduce the activity of sialidases and thus hinder the degradation of sialoglycoconjugates (Schauer, 1982; Corfield & Schauer, 1982b) .
2. A variety of biological functions can be attributed to the different sialic acids.
